ness and stigma) play a substantial role in shaping individuals' attitudes toward mental health service. 8 As the stigma of mental illness substantially influences the attitudes of South Koreans and reduce the utilization of mental health services, we considered that the same to that of general population and North Korean defectors. 7 Despite of much research on the mental health of North Korean defectors, few studies have addressed the stigmas of mental illnesses in North Korean defectors. This study addresses the stigmas of mental illness such as those concerning psychosis, alcoholism, attempted suicide, and depression among North Korean defectors. In addition, it examines associations between stigmas and sociodemographic characteristics of North Korean defectors.
METHODS
The stigmas of mental illnesses were examined in 639 North Korean defectors aged 19 to 65 residing in a Settlement Support Center for North Korean Refugees from June 2012 to February 2013. All 639 had been in South Korea for less than 3 months. We excluded the illiterate subjects and the self-surrendered subjects who had been lived in more than 1 year in South Korea. Of these 639 subjects, 545 completed the Perceived Devaluation-Discrimination scale (PDD), [9] [10] [11] [12] the Korean version of Psychiatric Diagnostic Screening Questionnaire (K-PDSQ), 13, 14 and sociodemographic questionnaires an overall response rate of 85.3%. Two physicians with more than 6 months of experience of treating North Korean defectors performed the interviews. Before interviews, physicians explained only the symptoms of depression, because of subject unfamiliarity with the term. The study was approved by the institutional review board of Inha University College of Medicine and by the Settlement Support Center for North Korean Refugees. All study subjects were informed of the purpose and the methods of the study and provided written informed consent.
Perceived Devaluation-Discrimination Scale
The stigmas of mental illnesses were assessed using a 12-item scale adapted from the Perceived Devaluation-Discrimination Scale, [10] [11] [12] which was translated and validated by Lee. 9 The scale measures the severity to which participants believe that a person with a mental illness will be stigmatized if their disorder were known. 12, 15, 16 Individual responses to questions were scored using a six-point Likert scale, as follows: 1) Strongly agree, 2) Agree, 3) Somewhat agree, 4) Somewhat disagree, 5) Disagree, and 6) Strongly disagree. Summed (total) individual scores approximated to a normal distribution, where a higher total score indicates greater perceived stigma.
The PDD was subdivided into four scales, which assessed perceived stigma regarding four mental illnesses, namely, psychosis, alcoholism, attempted suicide, and depression. Some words in the psychosis questionnaire, such as, "mental patients", "mental disorder", and "mental hospital" were changed to "patients with psychosis", "psychosis", and "a hospital to treat psychosis. " Questions were changed in the same way in the other three PDDs. 17 The North Korean defectors answered all four types of PDD. However, 3,055 South Koreans were randomly allocated into four groups, each group answering only one type among four types of PDD. 17 Cronbach' s alpha coefficient for psychosis, alcoholism, attempted suicide, and depression PDDs were 0.828, 0.782, 0.832, and 0.756, respectively.
The Korean Version of Psychiatric Diagnostic Screening Questionnaire
Psychiatric Diagnostic Screening Questionnaire (PDSQ), 13 a useful self-reporting test with 125 questions. Kwak et al. reported an PDSQ optimal cutoff scores for ten types of psychiatric status, that is, major depressive disorder, posttraumatic stress disorder, obsessive-compulsive disorder, panic disorder, alcohol-related problems, generalized anxiety disorder, hypochondriasis, and social phobia among the general population of South Korea. 14 We defined mental illness based on the presence of one of ten types.
Sociodemographic and clinical variables
We assessed sociodemographic variables, which included age, gender, level of education (years), and marital status (married or previously married/never married). Date of escape from North Korea, number of days spent in transit countries, experience of compulsory repatriation to North Korea, and number of family members in South Korea were documented.
The 2011 Epidemiological Survey of Mental Disorders in Korea
To estimate the prevalence and correlates of mental disorders in South Korea, a nationwide epidemiological study was conducted from July 2011 to October 2011. 19 The Korean version of the WHO-Composite International Diagnostic Interview (K-CIDI) was used as an assessment tool, and the Perceived Devaluation-Discrimination scale was also used to measure the stigma associated with mental illnesses. 17 The North Korean defectors answered all four PDDs, but 3,055 South Koreans were randomly allocated to four groups, and each group answered only one of the four PDDs. 17 We directly compared the stigma level between North Korean defectors and the general population of South Korea as the same PDD scale was applied to the both groups.
Statistical analysis
The independent t-test was used for bivariate analysis using stigma levels for psychosis, alcoholism, attempted suicide, and depression among North Korean defectors and the general population of South Korea. In addition, linear regression was used to examine associations between demographic predictors/general characteristics/mental illness and stigma in North Korean defectors. The demographic predictors analyzed were age (<35/35-49/50-64), gender (men/women), level of education (0-6/7-12/>12), and marital status (married or previously married/never married). Point estimates from linear regression models are presented after adjusting simultaneously for demographic covariates, namely, age, gender, the level of education, and marital status.
Missing data was excluded from the analyses. The analysis was performed using SPSS 12.0 (SPSS Inc., Chicago, IL, USA), and statistical significance was accepted for p values<0.05.
RESULTS

Demographic characteristics of the North Korean defectors
The mean overall age of the 545 defectors was 35.5 years (SD 10.6), and for male and female defectors mean ages were 32.9 years (SD 11.9) and 36.3 years (SD 10.2), respectively. Female defectors accounted for 78.0% of the defectors, and 45.0% of all defectors were less than 35 years old. Nearly 80% (79.4%) had attended secondary school, 49.5% were married, 23.5% were previously married, and 27.0% have never been married (Table 1 ).
Perceived Devaluation-Discrimination Scale
Mean PDD scale scores for psychosis, alcoholism, attempted suicide, and depression were 49. 19 (Figure 1 ). Table 2 presents associations between perceived stigmas of psychosis, alcoholism, attempted suicide, and depression and sociodemographic characteristics in defectors. Perceived stigmas of psychosis, alcoholism, and depression were significantly higher in defectors who were married or previously been married than in those that had never been married (p<0.05). Demographic characteristics were not found to be associated with perceived stigma of attempted suicide.
Relationships between demographic characteristics and perceived stigmas of mental illnesses
Relationships between general characteristics, mental illnesses, and the stigmas of mental illnesses
More than three-quarters (76.3%) of North Korean defectors were diagnosed to have a mental illnesses by K-PDSQ. The presence of a mental illness was not found to be associated *the data was quoted from Choi's article, 17 † South Koreans were randomly allocated to four groups by four types of PDD, such as psychosis, alcoholism, attempted suicide, and depression. PDD: Perceived Devaluation-Discrimination Scale with perceived stigmas of mental illnesses. Table 3 presents the effects by number of days spent in transit countries, compulsory repatriation, family in South Korea, and mental illness on the perceived stigmas of mental illnesses in defectors Those that spent more than one year in transit countries, had lower stigmas for psychosis and alcoholism. North Korean defectors that had experienced compulsory repatriation to North Korea or had one or more North Korean family members in South Korea had higher perceived stigma for depression. The presences of psychosis, alcoholism, and depression were not found to be associated with perceived stigmas of mental illnesses. No significant differences in the PDD scale for psychosis, alcoholism, and depression were observed between defectors with or without each mental illness (Table 4) .
DISCUSSION
This report documents for the first time stigmas of mental illnesses and associated factors held by North Korean defectors.
In this study, the North Korean defectors had higher perceived stigmas for psychosis and alcoholism than South Korean subjects. In North Korea, a psychiatric clinic is called 49th (pronounced Sahsip-gu-ho in Korean). Generally, North Koreans think that 49th patients suffer from severe hallucinations, delusions, or inappropriate affect. Furthermore, 49th is diagnosed as schizophrenia or a manic state by general physicians and after diagnosis individuals are isolated from society and sent to a 49th ward in secluded area. Most North Koreans have very negative images of 49th. 20 Alcoholism was rare in North Korea until the late 1990s because alcohol production and distribution were under government control. However, since the late 1990s, individuals have been allowed to produce alcoholic drinks at home, and alcoholism is encountered more often. 20 Some studies have reported that the prevalence of alcoholism is high among North Korean defectors. 21, 22 Alcoholism can cause many problems, such as, divorce and family dysfunctionality, 23 and this is likely to negatively affect North Korean stigma regarding alcoholism.
It was interesting to find that perceived stigma associated with attempted suicide was similar for defectors and South Koreans. Because in North Korea suicide is regarded as a treasonous act and the social classes of family members are degraded, it might be expected that the country's suicide rate North Korean South Korean *adujsted for all demographic covariates simultaneously, † mental illnesses, psychosis, alcoholism and depression were diagnosed according to Korean version of Psychiatric Diagnostic Screening Questionnaire. SE: standard error would be lower and that North Korean have a more negative image of attempted suicide than citizens of other countries. 20 On the other hand, in 2011, the suicide rate in South Korea was very high at 31.7 per 100,000 of the population, 24 which would a suggest lower perceived stigma for suicide. Furthermore, experiences of defection might have diminished stigma of attempted suicide. For example, North Korean defectors consider escape as a suicide-like behavior due to the threat to life involved, and usually prepare themselves to commit suicide in of capture.
In this study, North Korean defectors had lower perceived stigma for depression than South Koreans. Depressive or anxiety symptoms are usually diagnosed as neurasthenia, cardiac neurosis, or autonomic dysfunction and treated by internal medicine doctors or neurologists. 20 Because North Koreans lack any concept of depression, it was not surprising they exhibited little stigma for depression.
It was assumed that the subjects of North Korean defectors were likely to have the highest perceived stigma for psychosis followed by alcoholism, suicidal attempt, and depression. Their mean PDD score of alcoholism, however, was higher than that of psychosis among the South Koreans. 17 As we mentioned previously, North Koreans have a much more negative image of psychosis than other mental illnesses. 20 Regarding sociodemographic variables, the North Korean defectors who were married or previously married had higher perceived stigmas for psychosis, alcoholism, and depression than those who had never been married. Previous studies have also reported that the never married exhibit lower stigma for mental illness than the married. 25, 26 Other studies have reported that respondents with children show a more negative attitude toward mental illness patients because of concerns about child safety. [26] [27] [28] Thus, the higher perceived stigmas of married or previously married North Korean defectors could be partially explained by these concerns.
In the current study, age was not found to be associated with higher perceived stigmas in North Korean defectors. Prior studies have reported that younger subjects better accept mental illness. 17, 29 This difference could be a unique characteristic of North Korean defectors, who are used to a closed social system, have a powerful negative image of mental illness, and no concept of depression.
North Korean defectors that had spent more than one year in transit to South Korea were found to have lower perceived stigmas for psychosis and alcoholism. Thus their experiences in transit may have reduced these stigmas. On the other hand, because North Korean defectors had relatively lower stigmas for attempted suicide and depression, these stigmas were not changed by time in transit.
North Korean defectors with experience of compulsory repatriation to North Korea or with more than one family member in North Korea had higher stigma for depression. Compulsory repatriation and the existence of a family member in North Korea undoubtedly create stress, although it is not clear how this affects stigma for depression. It is evident that the effects of compulsory repatriation and of having a family member in North Korea need more intensive study. Despite the higher prevalence of mental illness in North Korean defectors, the presence of mental illness was not found to be associated with stigma regarding types of mental illness. In a previous study, it was reported that the presence of mental illness did not affect stigma for mental illness in South Korea. 17 The life adjustments made by North Korean defectors in South Korea are clearly related to mental health. [30] [31] [32] Kim et al. 6 reported that the majority of North Korean defectors have not used psychiatric services due to lack of information, although such aid was desperately needed. The higher perceived stigmas of North Koreans defectors for mental illnesses and an insufficiency of information seem to explain the rare use of psychiatric services. Among South Koreans, the principal barriers to psychiatric service utilization are associated with misconceptions about mental illnesses. 7 To increase the psychiatric service utilization ratio, psycho-education should be provided, people should be informed about the importance of mental health, and efforts should be made to counter stigmas exhibited by North Korean defectors with respect to mental illness.
This study has several limitations that warrant consideration. First, the North Korean defectors answered all four PDD types, but the South Koreans answered only one. Thus, because defectors answered many more questions, decreased concentration and boredom might have interfered with the process. Second, the North Korean defectors were recruited specifically at a Settlement Support Center established to meet their needs, and thus, had not been exposed to South Korean culture. Therefore, the results could not be applied to the North Korean defectors settled in community of South Korea or general population of North Korea. Our results provide a means of estimating stigmas exhibited by the North Korean population, but we caution against making hasty generalizations. Third, the prevalence of psychosis determined in the present study was too high, presumably because North Korean defectors have persecutory ideas and are still traumatized by experiences of escaping and associated with adapting at the Settlement Support Center. Evidently, the PDSQ was not appropriate for diagnosing psychosis during the early stage of settlement.
In conclusion, we found that North Korean defectors had higher perceived stigmas for psychosis and alcoholism than South Koreans. In addition, we found that marital status is associated with higher perceived stigmas for psychosis, alcohol-ism, and depression. Further studies are needed to determine the effect of psycho-education on the stigmas of North Korean defectors and to document serial changes in stigmas for mental illnesses associated with the receipt of education at the Settlement Support Center for North Korean defectors.
